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(54) Heat insulation structure of electric junction box 



(57) Heat-generating components, such as relays 
(14). are mounted on a board (13) via a relay block (15). 
Further, a conduction prevention section A is defined on 
the board (14) between a control component and the 



relays (14) Provided on an interior surface of an upper 
cover (11) constituting an electric junction box (1 0) are 
convection-of-air prevention walls (19) which come into 
contact with a mount inhibition area (B) within the con- 
duction prevention section (A) on the board (13) . 




Pi rice by JCuvc 75C21 PAR'S f FR j 



1 



EP 1 253 814 A2 



2 



Description 

[0001] The present invention relates to a heat insula- 
tion structure of an electric junction dox. as well as to a 
heat insulation structure for protecting control compo- 5 
nents from heat-generating components in an electric 
junction box which houses the control components and 
the heat-generating components mounted on a board. 
[0002] In an electric junction box. adverse thermal ef- 
fect on control components has hitherto been avoided 10 
by means of avoiding the placement of heat-generating 
components, such as normally-energized relays, on a 
printed circuit board (PCB) {hereinafter called a 
"board"). 

[0003] However, in accordance with a recent increase *5 
in the number of electric control units (ECU) to be pro- 
vided in a vehicle, further space saving is required As 
shown in Fig 5. an attempt is made to realize space 
saving by incorporating a relay 31 . which is a heat-gen- 
erating component, into an electric junction box 30 of an 20 
ECU and mounting the same on a board 32. 
[0004] In the related art electric junction box 30 shown 
in Fig. 5. the heat generated by the relay 31 is trans- 
ferred to a CPU 33, which is a control component, by 
way of a Cu trace laid on the board 32. As a result, the 25 
temperature of the CPU 33 increases. Particularly, an 
ECU mounted in an engine compartment involves a risk 
of the CPU 33 being subjected to a temperature higher 
than a guaranteed temperature 

[0005] A conceivable countermeasure against this 30 
problem is use of a component having a high guaran- 
teed temperature as the CPU 33. In this case, the cost 
of the CPU is greatly increased. 

[0006] The present invention aims at providing a heat 
insulation structure of an electric junction box which en- 35 
ables mounting of a control component and a heat-gen- 
erating component on a single substrate while avoiding 
adverse thermal effects on the control component from 
the heat-generating component at low cost, and which 
enables space savings by means of incorporating the -to 
heat-generating component into the electric junction 
box. 

[0007] In order to solve the aforesaid object, the in- 
vention is characterized by having the following ar- 
rangement. 45 

(1) A heat insulation structure comprising. 

an electric junction box. and 

a board housed in the electric junction box. in- 50 
eluding. 

a control section on which a control com- 
ponent is mounted. 

a mounting section on which a plurality of 
heat-generating components are mounted, and 55 

a conduction prevention section defined 
between the control section and :he mounting 
section 



(2) The heat insulation structure according to (1) 
wherein 

the electric junction box is constituted by up- 
per and lower covers, and 

the upper and lower covers are provided with 
convection-of-air prevention walls brought into con- 
tact with the conduction prevention section, respec- 
tively, so that the convection-of-air prevention walls 
prevent occurrence of convection of air across the 
conduction prevention section. 

(3) The heat insulation structure according to (1). 
wherein the plurality of heat-generating compo- 
nents are relays. 

(4) The heat insulation structure according to (3), 
wherein the relays are mounted on the mounting 
section through a relay block 

(5) The heat insulation structure according to (1). 
wherein a width of the conduction prevention sec- 
tion in a direction perpendicular to a direction of con- 
necting the conduction prevention section with the 
mounting section is smaller than that of the mount- 
ing section. 

[0008] In the heat insulation structure of the electric 
junction box. conduction, to the control component, of 
the heat developing in the heat-generating components 
provided on the same board as that on which the control 
component is mounted is minimized by means of mount- 
ing the plurality of heat-generating components on the 
board on the mounting section and defining a conduc- 
tion prevention section between the control component 
and the heat-generating components on the board. 
[0009] By means of the heat insulation structure of the 
electric junction box having the foregoing structure, the 
convection-of-air prevention wall brought in contact with 
the conduction prevention section on the board inhibits 
convection of air across the conduction prevention sec- 
tion within the electric junction box. 
[0010] As a result, heat transfer due to convection of 
air from the heat-generating components to the control 
component in the electric junction box is inhibited. 
[0011] In the accompanying drawings: 

Fig. 1 is a perspective view showing a board to 
which a heat insulation structure of an electric junc- 
tion box according to an embodiment of the inven- 
tion: 

Fig. 2 is a plan view showing only the board shown 
in Fig 1 : 

Fig. 3 is a perspective view of a relay block shown 
in Fig 2 when viewed from the back: 
Fig 4isa substantially-longitudinal cross-sect:onal 
view showing the electric junction box having the 
board shown in Fig 1 incorporated therein and 
Fig 5 is a substantially-longitudinal coss-sectional 
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view showing a related art electric junction box. 

[001 2J An embodiment of the invention will be de- 
scribed in detail hereinbelow by reference to the accom- 
panying drawings. 

[0013] Fig 1 is a perspective view showing a board 
to which a heat insulation structure of an electric junction 
box according to one embodiment of the invention is ap- 
plied and Fig. 2 is a plan view showing only the board 
shown in Fig. 1 . Fig. 3 is a perspective view showing a 
relay box shown in Fig. 2 from its back side: and Fig. 4 
is a substantially-longitudinal cross-sectional view 
showing the electric junction box having the substrate 
shown in Fig. 1 incorporated therein. 
[0014} In the drawings, an electric junction box 10 
comprises an upper cover 11 and a lower cover 12. A 
control component (not shown), such as a CPU, and 
heat-generating components such as relays 14. which 
are to be mounted on a board 13 such as a PCB, are 
housed within an internal space defined between the up- 
per cover 11 and the lower cover 12. 
[0015] The plurality of relays 14 are mounted on the 
board 13 through a relay block 15 : and the heat gener- 
ated by the relays 14 is not conducted directly to the 
board 13. 

[001 6] A relay terminal 1 6 of each relay 1 4 is connect- 
ed to a bus bar 17 provided in the relay block 15 ; by 
means of fusing or hot-soldering. Relay coils are con- 
nected to the board 13 by way of a bus bar extension 
17a which extends from the bus bar 17 substantially in 
the form of the letter L. 

[0017] A width W3 of the conduction prevention sec- 
tion in a direction perpendicular to a direction of con- 
necting the conduction prevention section with the 
mounting section is smaller than a width W4 of the 
mounting section, so that the heat generated by the re- 
lays 1 4 on the mounting section 1 3b is difficult to be con- 
ducted to the control section 18. 

[0018] A strip-shaped conduction prevention section 
A having a predetermined width W1 is provided in the 
board 13. between a control section 13a into which a 
control part is to be mounted and the relay mounting 
section 13b. No Cu trace is provided in the conduction 
prevention section A r and only a wiring assembly (i.e. : 
a signal line) 1 8 is provided in the conduction prevention 
section A. 

[0019] The conduction prevention section A minimis- 
es heat conduction which arises in the Cu trace and re- 
duces conduction of heat from the relays 14 to the con- 
trol component to a minimum 

[0020] A convection-of-air prevention wall 19 is pro- 
vided integrally on an interior surface of the upper cover 
1 1 of the electric junction box 1 0. and another convec- 
tion-of-air prevention wall 19 is provided integrally on an 
interior surface of the lower cover 12 of the same, in 
which the walls 1 9 vertically pair up with each other with 
the board 13 sandwiched therebetween, as shown in 
Fig 4 Distal ends 1 9a of tne respective convection-of- 



air prevention walls 19 are brought into contact with a 
mount inhibition area B having a predetermined with W2 
within the conduction prevention section A of the board 
13. thereby preventing occurrence of convection of air 
5 across the conduction prevention section A in the elec- 
tric junction box 10. 

[0021] In the drawing, reference numeral 20 desig- 
nates a signal connector: and 21 designates a wiring 
terminal to be brought into contact with an electric wire 

'0 (not shown). 

[0022] The operation of the heat insulation structure 
according to the embodiment will now be described. 
[0023] Conduction, to the control component, of heat 
generated by the relays 1 4 mounted on the single board 

'5 13 which is the same board on which the control com- 
ponent is mounted is minimized by mounting the relays 
14 on the board 13 through the relay block 15 and de- 
fining the conduction prevention section A on the board 
13. 

20 [0024] Namely, presence of the conduction preven- 
tion section A on the board 1 3 inhibits conduction of the 
heat generated by the relays 14 to the control compo- 
nent through a Cu trace on the board 13. 
[0025] In the electric junction box 10. the convection- 

25 of-air prevention walls 19 brought in contact with the 
conduction prevention section A on the board 13 inhibit 
occurrence of convection of air across the conduction 
prevention section A from the relays 14 to the control 
component (i.e.. from the right side to the left side in Fig 

30 2). 

[0026] As a result, heat transfer due to convection of 
air in the electric junction box 10 is inhibited. 
[0027] According to the embodiment, heat-generating 
components such as the relays 14 are mounted on the 

35 board 13 through the relay block 1 5. and the conduction 
prevention section A is provided on the board 13. be- 
tween the control component and the relays 14 
[0028] Further, the convection-of-air prevention wall 
19 is provided on the interior surface of the upper cover 

•*o 11 constituting the electric junction box 10 while being 
brought in contact with the mount inhibition area B within 
the conduction prevention section A on the board 13. 
[0029] Accordingly, adverse thermal effect on the 
control component due to the heat generated by the re- 

-*5 lays 14 can be avoided at low cost In this way. the con- 
trol component and the relays 14 can be mounted on 
the single board 1 3 without involvement of a heat prob- 
lem. 

[0030] As a result, an attempt can be made to realize 
50 space savings by means of incorporating the heat-gen- 
erating components 1 4 into the electric junction box 10. 
thereby enabling incorporation of tnc relays 14 into. c. 
g.. an ECU to be mounted in an engine compartment 
[0031] The present invention is not limited to the em- 
55 bodiment set fonh and is susceptible to modification or 
alterations as required The material geometry dimen- 
sions patterns number and locations of the heat-gen- 
erating components, those of the substrate, tnose of the 
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ccnd.ict on prevention section those of the upper cover 
these of the lewer cover and those of the convection- 
of-air prevention walls described m the embodiment can 
be set a-bitrar ly anc are not limited 

[0032] Acco-dinq to the invention heat-generating 5 
components arc mounted on a board while being 
grouped into a plurality of blocks A conduction preven- 
ts n section is defined between a contro component and 
heat gcncMhrg components which are to be mounted 
or a board Hence adverse affect on the control com- 10 
ponent due to the heat developing n the heat-generat- 
ing comporcnis is avoiced by employment of a low-cost 
struc:urc and the control component and the heat-gen- 
crating components can be mounted on the single 
board is 
[0033] As a result space Savings can be realized by 
means of incorporating tie neat qcrerating compo- 
nents into toe electric juncior box 

[0034] Further according to tr>c invention hcat-qen- 
eraiiny components rtiemiun cUun * Ujard while being 20 
grouped into a plurality of blocks A conduction preven- 
tion section is defined between * contro component and 
heat generating components wf .en are to bo mounted 
or a ooard Convection of air prevention waits brought 
in contact with the cond jet on prevention toction on the 25 
board prevent occurrence of convection of aif across the 
cendjet on prevention section *i!n^ nc electric junc- 
tion box 

[0035] Accordingly adverse a»oc! on the control com- 
ponent due to the heat developing m the heat -generat- 30 
ing components is avoiced by employment of a tow-cost 
structure and the control component and the heat-gen- 
eratmq components can be mounted on the single 
board As a result space savings ran be realized by 
means of incorporating tic heat qereratmg compo- 35 
nents into tnc electric junctior bo« 

Claims 

40 

1. A heat insulation structure comprising 



C" '->ction-of-air prevention walls brought into con- 
tc . ith the conduction prevention section, respec- 
tr » so that the convection-of-air prevention walls 
prevent occurrence of convection of air across the 
conduction prevention section. 

3. The heat insulation structure according to claim 1. 
wherein the plurality of heat-generating compo- 
nents are relays. 

4. The heat insulation structure according to claim 3. 
wherein the relays are mounted on the mounting 
section through a relay block. 

5. The heat insulation structure according to claim 1. 
wherein a width of the conduction prevention sec- 
tion in a direction perpendicular to a direction of con- 
necting the conduction prevention section with the 
mounting section is smaller than that of the mount- 
ing section. 



an electric junction box an«j 
a board housed in the electric junction box. in- 
cluding. 45 

a control section on wnicm rt control com- 
ponent is mounted 

a mounting sectior or which a plurality of 
heat-generatingcomponcnts arc mounted and 

a conduction prevention section defined 50 
between the control section ,md the mounting 
section 

2. The heat insulation structure ^cco-amq to claim 1. 

wherein 55 

the electric junction box »<. rnn^'itimri by up- 
per and lower covers and 

the upper and lower coveis are provided with 
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